


o WACKC calculation for efficient fixed line operator
o WACKC calculation for efficient mobile operators
o Bottom- UP LRIC model for fixed line operator

o Bottom- UP LRIC model for mobile operators
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© The relevant cost of capital is combined cost of equity anc
debt, reflecting the average returns required by equity and
debt holders, weighted by the market values of debt and
equity, also known as WACC

0 WACC pre-tax= Te x E/ (D + E) + rd x (1—t)x D/ (D + E)
o CAPM method used for calculation of cost of equity
o Nominal, pre- tax value of WACC in April 2010




13,40% nominal pre-tax 14,00% nominal pre-tax
WACC for efficient fixed line WACKC for efficient mobile
operator in RM operators in RM

Value
Lower Upper
Risk — free raie 4 49% 4.40%
Beta Coefficient 0729 0729

Risk - free e
Beta Coefficient

Equity Risk Premium 6.50% 6.A0% Equty Risk Premium

Couniry Risk Premium 41%% 419% Gountry Risk Premium

Size Risk Premium 1.36% 271% Size Risk Premium

Nominal Pre- tax Cost of Equity 16.40% 17.91% Mominal Pre- tax Cost of Equity

Reference Rate | B2T% 44%
Risk Premium | 031% 5.31%
Nominal Pre-tax Cost of Debt B58% 0.80%

Debt to Enterprise Ratio ' 37.88% 3788
Equity to Enterprise Ratio B2.12% 62.12%

Corporate Income Tax Rate ' 10.00% 10.00%

Nominal Pre-Tax WACC (rounded) 13.40% 14.80%
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= Also published on Official Journal of the EU website

o Submission of offers till 07.08.2009

o Awarding the most acceptable offer in end of August
2009 and signing a contract for consultant service with
Deloitte- Zagreb

o AEC with Deloitte from September 2009 started with
development of BU LRIC models

o Time frame for development- 7 months
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ONE AD Skopje

VIP Operator Skopje

T-Mobile AD Skopje Makedonski Telekom AD Skopje

- AEC has a duty to verifty and/or recommend prices based on efficient
networks.

- Therefore, AEC facilitated the following process:

(Top-Down) }
LRIC modelit Proposed prices ﬂ Referent offer Further

Market

Bottom-Up LRIC } Tentativerot i } Comparison & } Estabhshed Liberalis.
modeling p Harmonizaiton prices
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allocation of these costs to building block Network Components and

building up the cost of individual services from underlying Network

Components

LRIC Model

Homogeneous Cost Categorses
|| Primary Cables (Copper) ||

1 Telegraph Poles | |

Ducting

Maintenance Vehicdes

MDF

Costs are grouped into
Homogeneous Cost
Categories (ie single cost
driver).

Model typically has between
50 and 100 HCCs.

Engineering models are
used to calculate total
casts, broken down into: (i)
fixed costs, (ii) common
costs and (iii) variable costs
— that is to construct CWVRs.

Metwork Components

ISON BRA Line
IS0 PRA Line

/

Metwork Components are
the building blocks of
wholesale/retail services.

Many costs can be allocated
directly to individual
Metwork Components.

However, some costs will
be shared (or common) by
more than one Component.

EPMU usad to allocate
sharaed costs across
Components.

Wholesale/Retail Services

PETH Line Rental

LRIC ULL

1Z0DM BERA Line Rental =h
Model

ULL Remntal

1 Shared Access Rental

Wholesale/Retail service
costs are then simply
bundles {or aggregations)
of individual Network
Components.

Different services require
different Metwork
Components and hence
have different costs.

HCCs are allocated to Network Components using CVRs. Network
Components are allocated to wholesale/retail services using route

factors.
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network plant costs into a more
manageable number of HCCs. What
determines the level of homogeneity (or
granularity) is the need to identify
individual cost drivers for each HCC.

Network Components

© Wholesale and retail services are built up from Network
Components. These Network components then form the “building
blocks” on which retail and wholesale services are based. It is
important to determine at, an operational level, Network
Component to wholesale/retail service mappings.




elements are elements like the following:
© XDSL Line ( = Cost of XDSL equipment/XDSL Lines); and

o Transmission Kilometer Minute ( = Cost of Transmission Circuit
Route Kilometer Minutes of Traffic).

This is achieved using route factor matrices, which means:
* lists all possible routs types for call origination or termination,
* determination probability of using each route type,

*determination of average routing by multiplying route factor by
route probability,

*final step is to take the average route factors together with total ’
minutes of traffic to convert annual network component cost int
per minute charges.




Network Components

PSTN line ISDNBRA ISDNPRA..:- 34Mbit LL Costs

Variable (A)
Costs

(B)




Network Components Network Components

PSTN line ISDN BRA ISDN PRA. .- 34MbitlLL PSTN line ISDN BRA ISDNPRA:..: 34MbitlLL




Physical equipment locations is
positioned using scorched node

approach.

Additional correction is taken into
account considering population and
demand density.

Different access/transmission network
structure is taken into consideration.

Model calculates variants using different
approach to subscriber cables
distribution (over ground -via a pole, or
underground -via ducting).

Every representative sample is modeled
with different combination of surface
type as well as sub-surface type (for
underground cables).

~  The calculation of a network for coverage is based on

radio wave propagation models, the Link Budget and
Frequency Reuse, it is determined by calculating the
radius (and footprint) of a cell for each site morphology
using the applicable loss models together with relevant
Link Budget parameters

Costs associated with a network for coverage only
represent fixed and common costs in providing all
services, these costs will have to be recovered through
an appropriate mark-up mechanism.

Full Network

(@)

A full network is a network that can carry BHT
generated by subscribers whilst meeting all
engineering parameter inputs (such as Grade of
Service, signaling TSs, etc).

The difference in cost between the full network an
network for coverage represents the incremental ¢
carrying existing traffic levels and the services (voice,
SMS, data) that make up the traffic




o Circuit switching Full Network, among others, driven by the

o Line system transmission following drivers:

technolog o Number of subscribers (prepaid and
- contract)

o Traffic per subscriber (prepaid and
contract)

02 G and 3 G Radio network
oSwitching network
oTransmission network
oHexagon calculation based on
morphologies

o Grade of service

o Available spectrum (900 MHz, 1800MHz
and 2100 MHz)

To calculate cost of providing a particular service additional drivers have
to be considered, such as:

* Weighted average cost of capital (WACC)

* Asset lives and rates of price change




o Services modeled:

~ Call origination (for NR)

» Call origination (for MVNO)
» SMS origination (for NR)

» SMS origination (for MVNO)
» Call termination

>

SMS termination




historical changes of individual market shares of the operators

© Model defines equilibrium as the year in which all three operators achieve
equal market share (33,33 %) based on subscribers.

Operator
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September 2009 | September 2010 | September2011 | September2012 | September 2013

—o—T-Mobile 6,2€ 52€ 50€ 49¢€ 4,7€
—-ONE 6,2€ 58€ 55€ 51€ 4,7€
VIP 9,6 € 8,8¢€ 74€ 6,1€ 4,7€




o virtual
o distant

Interconnection services:
o physical
o virtual

Interconnection links (2, 34 and
155 Mbit/ s):

o near-by
o far-end
o extended

~Ducting costs per kilometer and
square centimeter.

oLeased lines with capacity:

064 kbit/s

02 Mbit/s

034 Mbit/s

0155 Mbit/s

all capacities for 2, 5, 15 and 50 km
lengths




- Model result are on a public hearing opened for a 30 days, not longer
that 03.11.2010

© After public hearing and analysis of the submitted comments from
interested parties AEC will implement BU LRIC model results in
relevant reference offers

Price (in €- VAT excluded)
5,37

Shared Access 2,17
Naked DSL 5,39
ocal call origination - peak 0,0074

ocal call origination - off peak 0,0026

egional call origination - peak 0,0095

egional call origination - off peak 0,0022

ocal call termination - peak 0,0074

ocal call termination - off peak 0,0025




Regional call termination - peak 0,0098
Regional call termination - off peak 0,0043
National call termination - peak 0,0118
National call termination - off peak 0,0051
Call transit - single 0,0019
Call transit - double 0,0035
[nterconnection link 2 Mbit - near by 138
[nterconnection link 34 Mbit - near by 3.165
[nterconnection link 155 Mbit - near by 8.967

nterconnection link 2 Mbit - far end

nterconnection link 34 Mbit - far end

nterconnection link 155 Mbit - far end

nterconnection link 2 Mbit - distant

nterconnection link 34 Mbit - distant

nterconnection link 155 Mbit - distant
hysical collocation with HVAC
hysical collocation without HVAC
irtual collocation with HVAC
irtual collocation without HVAC

istant collocation

hysical interconnection service

irtual interconnection service
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